Purpose -The purpose of this empirical research is to adapt and adopt a measurement tool that will accurately assess students' perceptions of higher education (HE) service quality (SQ), as well as the students' overall satisfaction (SS) and their word-of-mouth (WoM) behavior. The target groups are information communication technology (ICT) and science, technology, engineering, and mathematics (STEM) students.
INTRODUCTION
Information and communication technology (ICT), together with the science, technology, engineering, and mathematics (STEM) higher education (HE) are considered to be major generators of innovation, positive changes, and development in a knowledge-based society (Joyce, 2014) . Thus, the availability and delivery of such knowledge and education is considered an imperative for government bodies and HE stakeholders. Therefore, they should focus on educational access and the quality of its provision to students, who, as direct consumers of HE services, are the most important benefi ciaries.
According to Lewis (1989) , service quality (SQ) is a pivotal source of competitiveness and a compelling success requirement in the services sector. In addition, according to Berry, Parasuraman and Zeithaml (1988) , SQ is the most eff ective tool for the majority of organizations in the services sector. Accordingly, DeShields, Kara and Kaynak (2005) affi rmed the idea of improvement of students' retention by the advancement of SQ. (Reichheld & Dado, 1990 ; Athiyaman, 1997) , which is considered by Reichheld (2003) to be the only relevant indicator necessary for companies to grade and evaluate the loyalty of their customers.
Consequently, the premise that SQ enhancement results in an increase of both customer satisfaction and loyalty should highlight their importance as constituents in a wider marketing context of sustainability of the ICT and STEM HE industry, and of the society as a whole. A review of the literature affi rmed no single extensive and easily accessible SQ and Students' Satisfaction (SS) questionnaire for either ICT and/or STEM students; Very limited evidence has also been provided in it to demonstrate the process of development and assessment of psychometric properties of an instrument assessing ICT and STEM students' perceptions of HE SQ, SS, and students' positive WoM intentions. Thus, the main purpose of this paper was to adapt and adopt a scale measuring ICT and STEM students' perceptions of SQ, SS, and positive WoM intentions (ICT & STEM SQ-SS-WoM), and to explore its validity and its reliability.
This empirical research was part of a larger study undertaken within a project approved by the University of Rijeka and administered among the students in the university's STEM and ICT programs, project number 2015/46: "Students' satisfaction and attitudes towards service quality and effi ciency in study."
LITERATURE REVIEW

Service quality
Service quality (SQ) has been among the most extensive marketing research topics over the last few decades (Gallifa & Batalle, 2010) . Segoro (2013) suggested that SQ implies consumers' perceptions about the quality and quantity of the benefi ts received by their purchase and consumption of certain products or services. On the whole, researchers do agree that SQ has a positive impact on satisfaction Cronin et al., 2000) . In addition, SQ represents an essence of establishing and sustaining a favorable relationship with customers (Meštrović, 2017) and should therefore be considered as an antecedent to satisfaction (Bigne, Moliner & Sanchez, 2003) . Cronin and others (2000) found satisfaction to be a significant mediator of the relationship between SQ and behavioral intentions, thus providing support for the suggestion that SQ is an antecedent to satisfaction.
Arslanagić-Kalajdžić, Kadić-Maglajlić and Čičić (2014) describe HE services as highly characterized by intangibility, heterogeneity, perishability, and lack of ownership, in addition to inseparability of customers' presence, service delivery, and service consumption. Within the HE context, each stakeholder (e.g. students, their parents, university employees, government, and professional bodies) has a distinct point of view of SQ that depends on their specifi c interests and needs. This empirical research focuses on one particular stakeholder group within HE, namely, students. In the context of the nature and the scope of this research, SQ was defi ned as "students' subjective perception and evaluation of the performance level of the services provided by the HEI [higher education institution], compared with their expectations" (Meštrović, 2017: 68) .
Due to increasing competition in the HE market, HEIs became aware of the importance of their performance, including what caused the emergence of the acceptance of market-based concepts and taking into account the values of SQ perceptions, satisfaction, WoM, etc. (Arslanagić-Kalajdžić et al., 2014). In addition, Ahmed and others (2010) argued that HE SQ should be considered as a key performance indicator to measure educational excellence, and that it should be used as the main strategic tool to create desired and strong perceptions in consumers' minds.
Student satisfaction
Student satisfaction is variously perceived and, consequently, variously defi ned in the services and consumer marketing literature. Kotler and Clarke (1987) , for example, defi ned satisfaction as an individual attitude and as the perception of the diff erence between expectations and perceived service consumption. Oliver (1981: 29) , on the other hand, defi ned satisfaction as "the summary psychological state resulting when the emotion surrounding disconfi rmed expectations is coupled with the consumer's prior feelings about the consumption experience." Student satisfaction has been widely extended to all service areas, including HE. It is of fundamental interest to HEIs, which aim to consistently enhance the learning environment for students and attain the requirements of the widest possible range of stakeholders. In the HE context, student satisfaction was defi ned by Udo, Bagchi and Kirs (2011) as an overall evaluation of students' learning experience, while Sapri, Kaka and Finch (2009) explain that it can be predicted by three aspects, namely, by service delivery, performance of trainers, and support facilities. Student satisfaction can be also defi ned as a student's subjective appraisal of his or her educational experience.
Some researchers (Elliott & Healy, 2001 ; Vázquez, Aza & Lanero, 2015) have focused on students as customers and assessed student satisfaction in HE following the methodology previously used in general customer satisfaction measurements. The results of their studies confi rmed the positive impact of student satisfaction on student motivation and retention, HEIs' recruiting efforts, and fundraising, thus emphasizing the importance of SS (Elliott & Shin, 2002 ).
In addition, according to Elliott and Shin (2002) , student satisfaction also occurs when perceived service performance either achieves or transcends students' inconstant expectations. Richardson (2005) , for example, used diverse dimensions to determine students' perceptions of learning environment quality in relation to student satisfaction. Alves and Raposo (2010) explained that students' positive perceptions of SQ, observed from the aspect of academic as well as administrative effi ciency of an HEI, have a signifi cant impact on student satisfaction and that satisfi ed students attract prospective students through their positive WoM communication. Consequently, based on the fi ndings mentioned above, HEIs should consider SQ the key performance parameter that leads to better understanding of student satisfaction, and also fosters students' positive WoM communication. Anderson (1998: 6) With a focus on HE, Webb and Jagun (1997) proposed a defi nition for the concept of loyalty as students' intention to recommend an HEI, their willingness to share positive experiences about it, and their tentative intention to enrol at the same HEI in order to continue their studies. On the contrary, Athiyaman (1997) described students' loyalty as the aggregation of students' intentions of positive discourse about their university and their willingness to encourage prospective students by providing them with positive information.
Word of mouth
As a result, a subsequent study acknowledged positive WoM as informal, person-to-person communication about perceived HE SQ, developed between non-commercial senders and receivers (Harrison-Walker, 2001), which seems to be increasingly popular and has a greater infl uence on consumers' choice than traditional, commercial forms of communication (Murray, 1991) . Bristor (1990) and Murray and Schlacter (1990) , on the other hand, argued that WoM's infl uence is greater in the context of services than in that of products, but that it diff ers from one service sector to another. Subsequently, Bansal and Voyer (2000) agreed and further explored the existence of higher risk in some service purchase situations than in others, while Mazzarol and Soutar (2002) highlighted the educational context as a specifi c service sector, in which WoM seemed to be particularly important.
METHODOLOGY
The conceptual framework shown in Figure 1 arose from the concepts from the literature review and from a series of formal and informal discussions that were intended to broadly illustrate the proposed concept. The posited measurement instrument was multidimensional, so the recommendations for scale development procedures proposed by Gerbing and Anderson (1988) and DeVellis (2003) were considered and described as follows. 
ICT & STEM SQ-SS-WoM scaleadaptation and adoption
The ICT and STEM students' perceptions of SQ, SS, and positive WoM intentions (ICT & STEM SQ-SS-WoM) scale used in this study was originally adopted from previous research and adapted to measure the ICT and STEM students' perceptions of SQ, their satisfaction, and their positive WoM intentions (Meštrović, 2017) . The development process of the ICT & STEM SQ-SS-WoM scale began with item adoption and modifi cation. Additionally, new items were introduced by the authors to meet a specifi c ICT and STEM study environment: the fi rst version of the ICT & STEM SQ-SS-WoM scale was proposed as a sixty-item structured questionnaire using a fi vepoint Likert type scale, ranging from 1 = strongly disagree to 5 = strongly agree (Meštrović, 2017) . The greater score indicated a higher level of SQ, SS, and positive WoM intentions. The As a result, the fi nal set of 31 items shown in Table 2 -consisting of 24 items related to perceived SQ dimensions, 4 items related to SS at an institutional level, and 3 items related to positive WoM intentions -was retained for subsequent data collection for the next and fi nal step of the ICT & STEM SQ-SS-WoM scale development process. 
31. Given the opportunity to do it over again, I would reconsider my decision to choose and enrol in this study program.
W3
Adapted from Babin et al.
Source: Authors Consequently, the main 31-item survey was undertaken to examine the structure of the proposed measurement model, and the results obtained are discussed below. 
Population, sampling, and data collection
Relevant quantitative data was collected by means of an online anonymous self-administered structured questionnaire, used as part of a larger study aimed at exploring the following factors: perceived SQ, SS, study program effi ciency, positive WoM intentions, reasons for choosing a particular study program, and information sources used during the decision-making process (Meštrović, 2017) . Using Google Docs Forms, the questionnaire was distributed by e-mail to undergraduate and graduate students enrolled at UniRi in the ICT and three STEM academic programs, namely, biotechnology, mathematics, and physics. 
Data analysis
For the data analysis conducted in two stages, Statistica 12.7 and SmartPLS 3.0 software were used. The reliability of the proposed measurement instrument was confi rmed using Cronbach's alpha, and simple descriptive statistical analysis was applied to examine the respondents' demographics.
RESULTS
Respondents' characteristics
The study examined the demographic variables of gender, age, study program level, study program area, tuition fee, and students' success achieved during studies. 
Descriptive statistics
According to the descriptive statistics shown in Table 2 , both overall SS (subscale mean = 3.33) and students' intention to spread positive WoM (subscale mean = 3.55) were high. The mean scores for all subscales related to fi ve SQ dimensions were above 3 (Meštrović, 2017) , except for the subscale considering study programs and teaching syllabus, which resulted in a lower mean score of 2.92. 
Confi rmatory factor analysis (CFA)
To confi rm the proposed measurement model shown in Figure 1 and suggested by the EFA, a concluding application of a confi rmatory factor analysis (CFA), using a PCA extraction method with Varimax rotation, was conducted on 31 items to support the proposed structure model and to examine the ICT & STEM SQ-SS-WoM scale's dimensionality.
Suitability for the factor analysis was determined by correlation and alpha reliability, variance percentage, factor importance explained with the correlation degree equalling or exceeding 0.50 (Nunnally, 1978) , and factor structure. The analysis resulted in a high KMO value of 0.912, indicating the data's suitability for factor analysis (Kaiser & Rice, 1974 ). Bartlett's sphericity test indicated a chi-square value of 5204.994 with 465 degrees of freedom and a p-value of 0.000 < 0.05, confi rming that the variables were not unrelated and therefore were suitable for structure detection. All items loaded signifi cantly on the respective constructs, with loadings above the value of 0.60; no evidence of cross-loadings was found, and the 72.26 % of variance explained the 31 attributes that were captured under underlying factors. The CFA provided evidence for convergent validity, confi rming the extracted dimensions proposed by the EFA.
Measurement scale analysis
Partial least squares (PLS) structural equation modelling (SEM) was employed, using Smart-PLS software to check the signifi cance of each of the dimensions in the proposed model and to visually examine the relationships among the variables. Table 5 . However, the establishment of discriminant validity was not confi rmed, as the AVE value of SQ achieved the marginally acceptable value of 0.502. Furthermore, the shared variance (i.e. squared correlation) of the SQ-SS relationship resulted in a value of 0.508, and the shared variance of the SS-WoM relationship resulted in a value of 0.801, both of which are higher than the value of SQ's AVE (0.502).
The retrieved model's absolute measure of fi t, i.e. the standardized root mean square residual (SRMR) value of 0.051 (Henseler et al., 2014) , the Future research should be undertaken on a representative sample of a diff erent target group of students and compared with these results, as the outcome of follow-up studies would be of particular signifi cance to the HEI's management. In addition, future studies have been proposed to explore how critical SQ emerged factors are predicting SS and students' positive WoM intentions, using the appropriate methodology. The lack of discriminant validity accentuates the necessity of future research to further examine, improve, and ensure the rigor of empirical testing and validation of this theory.
LIMITATIONS AND FUTURE RESEARCH
The scope of this research is student-centered, hence its limitation. Being aware of the presence of other stakeholders in the HE context -i.e. university staff , employers, government, funding bodies, the labour market, and the society as a whole -due to the time and fi nancial limitations, the scope of this research was confi ned only to the perspective of students. Widening the student-centered scope and accessing the perspectives of other stakeholders is the authors' recommendation for future research.
The results of this study are consistent and in agreement with similar studies (Legčević, Even more importantly, as they follow EU policy on ICT and STEM students within higher education, this research will contribute considerably to the importance of ICT and STEM HEIs in Croatia. Since the reliability of the proposed measurement scale is high in the given sample, there is a strong possibility that other study areas, and other HEIs as well, will use this newly adapted and adopted tool to gain insight into students' perceptions of SQ, SS, and intentions to spread positive WoM. They may also used them to determine distinctive SQ dimensions that need improvement or those which need to remain at the same level in order to create a better learning environment that would satisfy ICT and STEM students' specifi c requirements. The fact that satisfi ed students are expected to spread positive WoM to their friends, relatives, and acquaintances plays an important role in prospective students' decision-making processes.
CONCLUSION
In order to design and propose a newly adapted, adopted, and validated measurement tool of the ICT and STEM students' perceptions of SQ, SS, as well as students' positive WoM intentions, this study used the concepts clearly defi ned in the extant literature.
Hence, the multidimensional ICT & STEM SQ-SSWoM measurement scale, consisting of a total of 31 items, including 24 items that measure the fi ve-factor construct of SQ, 4 items related to SS at an institutional level, and 3 items related to positive WoM intentions, was adapted and adopted for the study. The scale was developed within the context of HE services, with high levels of reliability, convergent validity, and content validity. The theoretical research conducted in this study determined the existence of an awareness of considerable compulsion to investigate and consider SS for the HEI's positioning and eff ectiveness in a competing HE marketplace (Middaugh, 2010) , among the increasing number of marketized HEIs, all proactive in making marketing orientation with a long-term perspective an integral part of their system.
To the authors' best knowledge, such a measurement scale has not been developed within the context of ICT and STEM students in HE in Croatia. The fi ndings and the outcomes of this research on the students' SQ, SS, and positive WoM intentions will be of crucial importance to the researchers themselves, as well as to practitioners and policy makers in Croatia and across the EU.
In conclusion, the proposed measurement instrument, adapted and adopted to the specifics of the ICT and STEM HE context in Croatia, encompassed a comprehensive concept of students' perceptions of SQ, their overall satisfaction with SS, and the spread of positive WoM. Thus, this empirical research is a valuable scientifi c contribution that introduces a newly adapted, adopted, validated, and successfully tested ICT & STEM SQ-SS-WoM Scale. The present study fulfi ls the above-mentioned criteria, and most importantly, fi lls in a literature gap within the ICT and STEM HE SQ fi eld of research.
